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AIR  FORCE  RESEARCH  LABORATORY 
WRIGHT-PATTERSON  AFB  OHIO 


25  March  2013 


MEMORANDUM  FOR  AFMSA/SG3PB 

ATTN:  MAJ  DANIEL  SHAW 

USAF  RADIOISOTOPE  COMMITTEE  SECRETARIAT 
AIR  FORCE  MEDICAL  SUPPORT  AGENCY 
7700  ARLINGTON  BOULEVARD,  SUITE  5158 
FALLS  CHURCH,  VA  22042-5158 

FROM:  USAFSAM/OEC 
2510  Fifth  Street 

Wright-Patterson  AFB,  OH  45433 

SUBJECT:  Consultative  Letter,  AFRL-SA-WP-CL-20 13-0005,  PRL  S-030A  Verification 
Survey  at  Former  McClellan  AFB,  Sacramento,  CA 

1.  INTRODUCTION: 

a.  Purpose:  At  the  request  of  the  U.S.  Air  Force  Radioisotope  Committee  Secretariat 
(RICS),  the  U.S.  Air  Force  School  of  Aerospace  Medicine  Consultative  Services  Division 
(USAFSAM/OEC)  completed  an  independent  radiological  assessment/verification  survey  from 
23-25  Oct  2012  at  site  PRL  S-030A  on  former  McClellan  AFB,  CA.  This  verification  survey 
was  conducted  at  the  site  after  the  contractor  had  completed  the  majority  of  the  excavation  of 
contaminated  soils  from  the  site.  Radium-226  (Ra-226)  was  the  sole  radionuclide  of  concern. 
Cabrera  Services,  Inc.,  under  contract  with  Tetra  Tech,  conducted  all  radiological  field  work 
including  the  Final  Status  Survey  (FSS).  This  letter  details  the  findings  of  this  visit  and  is  meant 
to  assist  the  RICS  when  evaluating  the  contractor’s  FSS  report  of  this  site. 

b.  Survey  Personnel: 

(1)  Chief,  Radiation  Health  Consulting  Branch,  USAFSAM/OEC 

(2)  Health  Physics  Technician,  USAFSAM/OEC 

c.  Personnel  Contacted: 

(1)  Radiation  Program  Manger,  AFCEC/CIBW 

(2)  Radiation  Safety  Officer,  AFCEC/CIBW 

d.  Equipment: 

(1)  Ludlum-Model  2221,  serial  number  218606,  calibrated  on  23  Nov  1 1 

(2)  Ludlum-Model  44-10,  serial  number  PR276614,  calibrated  on  23  Nov  1 1 

(3)  Ludlum-Model  2221,  serial  number  78153,  calibrated  on  25  Nov  1 1 

(4)  Ludlum-Model  44-10,  serial  number  PR276615,  calibrated  on  25  Nov  1 1 
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2.  METHODOLOGY: 
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a.  Background  Area :  The  background  area  of  400  m  has  been  routinely  used  as  a  reference 
area  since  it  was  determined  to  be  radiologically  nonimpacted.  The  background  area  was 
characterized  with  the  2x2  sodium  iodide  detector  using  a  gamma  walkover  technique.  No  soil 
samples  were  taken  in  the  background  area,  as  the  background  soil  concentrations  for  former 
McClellan  AFB  were  determined  previously  and  were  not  relevant  for  this  survey.  After  gamma 
walkover  surveys  at  the  survey  sites,  it  was  determined  that  the  background  area  was  not 
consistent  with  the  survey  areas,  most  likely  due  to  the  fact  the  background  area  still  had 
vegetation  in  place.  The  background  data  are,  therefore,  irrelevant  and  are  not  presented. 

b.  Survey  Areas:  Cabrera  Services,  Inc.  was  responsible  for  conducting  a  total  of  two  FSSs  at 
two  different  sites.  The  week  of  the  visit,  PRL  S-030A  was  anticipated  to  be  available  for 
USAFSAM  verification.  Therefore,  after  consultation  with  the  RICS,  it  was  chosen  for  this 
survey.  During  the  week  of  the  visit,  PRL  S-030A  had  not  been  completely  remediated.  The 
eastern  portion  of  the  site  had  residual  contamination  that  the  contractors  were  still  surveying  and 
remediating;  therefore,  the  FSS  of  the  site  had  not  been  completed.  As  a  result,  USAFSAM  was 
only  able  to  survey  the  area  of  PRL  S-030A  that  had  been  remediated.  The  survey  area 
underwent  gamma  walkover  surveys  and  soil  sampling.  This  verification  survey  required  at  least 
10%  of  the  survey  area  to  be  scanned  by  the  gamma  walkover  technique  and  soil  sampling 
totaling  at  least  10%  of  the  number  taken  by  the  contractor.  Further  information  on  the  surveys 
can  be  found  in  Attachments  1-2. 

(1)  Gamma  Walkover  Survey  in  Survey  Area:  The  goals  of  the  walkover  survey  were  to 
detail  site  radiological  conditions,  identify  potential  spots  of  elevated  residual  Ra-226 
concentrations,  and  identify  locations  for  biased  soil  sampling.  Since  the  gamma  walkover  data 
were  to  qualitatively  assess  the  site  in  terms  of  mean  reading  plus  amount  of  standard  deviation 
(SD),  minimum  detectable  concentration  and  count  rates  were  not  calculated.  Table  1,  in  section 
3,  summarizes  the  results  of  the  gamma  walkover  survey. 

(2)  Soil  Sampling  in  Survey  Area:  Since  the  contractor  planned  to  collect  64  soil  samples 
at  PRL  S-030A,  8  biased  soil  samples  were  collected  based  on  walkover  data  exhibiting  elevated 
count  rates.  Each  sample  was  taken  from  an  area  of  about  8  square  inches  to  a  depth  of  6  inches. 
The  volume  sampled  was  enough  for  laboratory  analysis  (approximately  0.25  gallon).  Field  soil 
sampling  procedures  were  in  place  to  prevent  cross-contamination  of  samples.  Table  2,  in 
section  3,  summarizes  the  soil  sample  results. 

3.  RESULTS:  The  results  are  summarized  below  along  with  some  basic  discussion.  Additional 
substantiating  data,  including  maps  and  survey  data,  can  be  found  in  Attachments  1-5. 

Table  1 .  Gamma  Walkover  Results  Summary 


Instrument 

Mean  Count 

SD 

No .  of  Readings 

Rate  (cpm) 

(cpm) 

>  Mean  +  3  SD 

Ludlum  Model  2221/44-10 

7313 

931 

14 

(SN:  218606/PR2 76614) 

Ludlum  Model  2221/44-10 

7282 

828 

84 

(SN:  78153/PR2 76615) 

2 


Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Table  2 .  Soil  Sampling  Results  Summary 


Sample 

No. 

Ra-226 

Concentration 

(pCi/g) 

Ra-226 

Concentration 

Uncertainty 

(pCi/g) 

CS00001 

17.2 

+0.248 

CS00002 

1.09 

+0.0613 

CS00003 

1.30 

±0 . 0525 

CS00004 

7.44 

±0.149 

CS00005 

1.99 

±0 .0672 

CS00006 

1.83 

±0.0588 

CS00007 

0.831 

±0.0489 

CS00008 

1.51 

±0.0571 

4.  CONCLUSIONS: 

a.  All  soil  samples  were  taken  in  biased  locations  where  elevated  Ra-226  concentrations  were 
expected  to  be  found.  The  maximum  Ra-226  concentration  was  17.2  ±  0.248  pCi/g.  This  area 
was  identified  during  the  survey  as  needing  remediation;  see  Figure  A2-3  in  Attachment  2. 
Additionally  two  other  samples,  CS0004  and  CS0005,  were  greater  than  the  cleanup  goal  of  2.0 
pCi/g  when  uncertainty  is  added. 

b.  USAFSAM  acknowledges  that  the  site  had  not  undergone  a  comprehensive  contractor  FSS 
when  the  portion  of  the  site  was  verified  by  USAFSAM.  However,  the  contractor  failed  to 
identify  the  areas  USAFSAM  detected  during  its  remediation  support  surveys. 


c.  Based  upon  the  findings  of  this  verification  survey,  USAFSAM  recommends  the  RICS 
carefully  review  the  contractor’s  FSS  report  for  PRL  S-030A  before  the  site  is  approved  for 
unrestricted  free  release  of  radiological  controls. 

5.  If  you  have  any  questions  or  need  further  information,  please  contact  Maj  Alan  Hale  at  937- 
938-3320  (DSN  798-3320)  or  alan.hale@us.af.mil. 


ALAN  C.  HALE,  Maj,  USAF,  BSC 
Chief,  Radiation  Health  Consulting  Branch 


5  Attachments: 

1 .  Instrumentation  and  Survey  Methodology 

2.  Survey  of  PRL  S-030A 

3.  Laboratory  Soil  Analysis 

4.  Instrument  Calibration  Sheets 

5.  Radiation  Meter  QC  Log 
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ATTACHMENT  1 


INSTRUMENTATION  AND  SURVEY  METHODOLOGY 

1.  Sodium  Iodide  Detector.  The  sodium  iodide  detectors  used  were  Ludlum  44-10  2x2-inch 
detectors  coupled  with  a  Ludlum  2221  ratemeter/scaler.  For  walkover  surveys,  the  Ludlum  2221 
was  connected  via  cable  to  a  Trimble  GeoXT  handheld  GPS  unit.  The  Trimble  GeoXT  logged 
the  count  rates  with  the  corresponding  GPS  coordinates  every  second.  The  detector  was  held  at 
10  cm  above  the  ground  for  soil  readings  and  walkover  surveys.  During  walkovers,  the  scan 
speed  was  approximately  0.5  meters  per  second.  This  is  consistent  with  the  contractor 
methodology  used  during  gamma  walkover  surveys. 

2.  Laboratory  Analysis  of  Soil:  Soil  samples  were  counted  at  the  USAFSAM  Radioanalytical 
Laboratory  (OEAL)  at  WPAFB,  OH.  The  soil  was  counted  on  a  high  purity  germanium  detector. 
The  soils  were  also  analyzed  by  OEAL  using  the  appropriate  in-growth  method  to  determine  Ra- 
226  levels  in  soil.  Attachment  3  contains  the  laboratory  reports. 

3.  All  field  instruments  were  function  checked  and  field  tested  before  and  after  use  with  a  check 
source.  All  instruments  were  tested  to  ensure  a  20%  tolerance  during  field  checks.  All  of  the 
instruments  passed  the  tolerance  function  check  except  the  post-survey  check  of  survey  meter 
serial  number  218606  with  probe  serial  number  PR276614  as  documented  in  Attachment  5.  A 
review  of  the  data  collected  with  this  meter  verified  that  the  data  were  valid.  The  suspected 
reason  for  the  instrument  failing  the  post-survey  check  was  a  loose  connection  in  the  probe. 
While  surveying,  the  probe  was  held  vertically,  which  did  not  affect  the  connection;  however, 
during  the  function  check  the  probe  was  in  a  horizontal  position,  which  affected  the  connection. 
All  instruments  are  calibrated  on  an  annual  basis  at  WPAFB,  OH.  Attachment  4  contains  all 
annual  calibration  sheets  and  Attachment  5  is  the  Radiation  Meter  QC  Log. 
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ATTACHMENT  2 


SURVEY  OF  PRL  S-030A 

1.  Location :  Figures  A2-1,  A2-2,  and  A2-3  are  photographs  of  the  PRL  S-030A  site  during 
verification  survey  work.  Note  standing  water  in  the  excavation  area  (Figures  A2-1  and  A2-2), 
which  limited  the  area  available  for  the  gamma  walkover  survey. 


Figure  A2-1.  Photograph  of  PRL  S-030A,  Gamma  Walkover  Survey 
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Figure  A2-2.  Photograph  of  PRL  S-030A,  Soil  Sampling 
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Figure  A2-3.  Photograph  of  PRL  S-030A,  Hotspot  Found  Corresponding  to  Soil  Sample  CS0001 

2.  Survey  Results :  Eight  soil  samples  were  taken  at  the  PRL  S-030A  site.  The  gross  Ra-226  soil 
concentration  results  are  in  Table  A2-1,  which  is  inclusive  of  the  background  Ra-226 
concentration  and  can  be  compared  directly  to  the  cleanup  goal  of  2.0  pCi/g.  The  locations  of 
the  soil  samples  are  in  Figure  A2-4.  The  PRL  S-030A  site  area  of  approximately  5000  m2  was 
characterized  with  a  sodium  iodide  detector  using  a  gamma  walkover  technique.  Scan  coverage 
was  approximately  75%.  Due  to  the  shallow  nature  of  the  excavation,  only  the  floor  of  the 
excavation  was  scanned  and  not  the  side  walls.  The  resultant  data  of  this  walkover  are  listed  in 
Figure  A2-5.  Since  there  was  a  disparity  in  the  mean  count  rates  of  the  background  survey  area 
and  the  survey  unit  due  to  soil  difference,  through  analysis  of  the  statistics  the  mean  count  rate  of 
the  survey  unit  itself  and  associated  statistics  were  used  as  the  “background”  for  this  survey  unit. 
The  lowest  readings  of  the  survey  are  marked  in  green  and  correspond  to  less  than  2  SDs  above 
the  mean  background  value.  This  green  area  is  where  soil  concentrations  are  expected  to  be  the 
lowest.  The  other  colors  represent  areas  of  statistical  significance  where  higher  concentrations 
are  expected  to  be  found.  Yellow  and  red  colors  correspond  to  greater  than  2  and  3  SDs, 
respectively,  above  the  mean  count  rate  value.  The  color  scheme  demonstrates  a  scale  of 
instrument  data  based  upon  SDs  from  background,  where  no  regulatory  values  are  implied. 
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Table  A2-1.  Soil  Sample  Results  for  PRL  S-030A 


Sample 

No. 

GPS  Coordinates 
(°N/°E) 

Gross  Ra-226 
Concentration 
(pCi/g) 

CS00001 

38.650007/  -121.406722 

17.2  ±  0.248 

CS00002 

38.650110/  -121.406746 

1.09  ±  0.0613 

CS00003 

38.649986/  -121.406863 

1.30  +  0.0525 

CS00004 

38.649945/  -121.406921 

7.44  ±  0.149 

CS00005 

38.649909/  -121.406917 

1.99  +  0.0672 

CS00006 

38.649484/  -121.406786 

1.83  ±  0.0588 

CS00007 

38.649473/  -121.406710 

0.831  ±  0.0489 

CS00008 

38.649502/  -121.407166 

1.51  ±  0.0571 

0  5  10  20  30  40 


Figure  A2-4.  Soil  Sample  Locations  for  PRL  S-030A 
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Figure  A2-5.  Gamma  Walkover  Data  for  PRL  S-030A 
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ATTACHMENT  3 


LABORATORY  SOIL  ANALYSIS 


Sample  Analysis  Results  Reported  on  07-Jan-2013 

itbafbam/  nHHHT,  m  1.1203280 
Zustasaer  Address  C117Z 

77  KDGS/SGPB 
5341  CUT LEY  SLIT 


MCCLELLAN  BFB  CA  9S652-1Q74 

IDENTIFICATION 

Jat=ple  i  C300001  Serial  t 

Zate  Collected  10/25/2012  Received  10/29/2012  Coopleted  12/20/2012 


Amhies  Acimty  +f-  UncertmiCY  Lc  /  MBA 

1AHHBI  226  ]  72E+01  — L48&0 1  pa  x  771B«2  ■  1  5TE4H  pc.  e 


omnis 

R2L226 


RESULTS  ACCURATE  TO  2  SIGlIIFICANT  FT  GYRES . 
imCERrAHITY  AT  if*  OQIITCDENCY  LEVEL . 


I  £  pu  have  any  questions  concerning  the  Inf  ormation  provided  above,  please 
contact  the  ESOH  Service  Center  at  1-0 B8-232-23S3 . 


ROBEKT  D.  SCHK2 DTGGE3SLING,  Major,  USAF,  ESC 
Chief,  Anal yt leal  Laboratory  Branch 
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Sample  Analysis  Results  Reported  on  07-Jan-2013 


U  SAFE  AM/  OHHHL  IE  112002  01 
2  u  3tcKE  iddze  s  s  01 17  Z 
77  MDOS/SGFB 
53^32  DUDLEY  BLVD 


MCCLELLAN  AFS 

CA 

95€S2-107f 

mnnfoxnR 

Ease  Sample  $ 
Tate  Collected 

C3C0332 

10/25/2012 

Serial  t 

Received  10/ 29/ 2 012 

Completed  12/20/2012 

Auhies 

Attrniy  -7-  rnctrtuun 

Lt  1  MM 

JUDOl  226 

L0PC+« +7  613E-02  yag 

3  6JE-32  L11E-0I  poi 

CMJHHT5 


RESULTS  ACCURATE  TO  2  SIGWIFIOUaT  FIGURES, 
UNCERTAINTY  AT  SS%  COHFI DEUCY  IKTL. 


If  you  have  any  question  a  -or.Mrr.i5ig  the  information  provided  above ,  please 
:cr,ta  =Xr  the  ESOE  Service  Center  at  1-8 E3 -232-2333. 


ROBERT  I'.  SCEKIDTGOESSLIMG,  ^ioe,  USAF,  E32 
Chief#  Analytical  Laboratory  Branch 
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Sample  Analysis  Results  Reported  on  07-Jan~2O13 


ITOWSMf/nWHTTT.  m  11203202 

CuAtoesu  Addresa  0117  2 

7?  MDOS/SG SB 
5  242  EUDLET  BIOT 

MCCLELLAN  AIB  CA  55652-1074 

IDMIFICATIOH 

Base  3arr,ple  *  CSC 00 03  Sets.*!  * 

Tare  Collected  1C /2 5/2 012  Received  10/25/2012  Cesspletei  12/20/2012 


AiiMe  tnirv  Uncemrntv  Li  /  \£DA 

RADISH  226  1 30EH»  —  1 25E-G2  pa-';  4.43E4Q  i  5  0^2  pc  | 


CCM-IHHTS 


RESULTS  A22URATE  TO  2  SIGtflFICAKT  FIGURES. 
UlICERIAETrY  A-  OOWflOEHCY  DU -ZD. 


Z£  you  have  any  questions  concerning  “he  information  provided  above,  please 
contact  die  ESOB  Service  Center  at  1-055-222-2353. 


ROBERT  D-  SCHMIDTG0e33LD»& ,  Major,  U5AT,  ESC 
Chief  *  Analytical  Laboratory  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Sample  Analysis  Results  Reported  on  07~Jnn*2©13 


US&FSAH/OHHDL  ID  11203222 
Ciiarocrjer  rtdiiesj  Oil?  2 

7?  HDOS/3GPB 
534*  DUDLEY  BLVD 

MCCLEIlAli  APB  CA  Mfi52-1074 


nnRiFEcasim 

Baa*  Sample  ^  CSOOQ04  Serial  t 

Tate  Collected  10/25/2012  Received  10/29/2012  Completed  12/20/2012 


AnaMfs  Aftmiv  4/*  tactitmih  Lc  /  MDA 

AADIUM  Efl  T.44&H30  -- 1 .49541  pd  a  C.I1B4Q  •'  12X41  pd  a 


CCItfflHTC 


RESULTS  ACCURATE  TO  2  SIGNIFICANT  FIGURES. 
UMCERTAUITY  AT  &£*  COKPIDEHCY  LEVEL . 


I  £  you  have  any  questions  concerning  the  itfonution  provided  ibc”e  r  please 
contact  the  E3CS  Service  Tenter  at  1“5 5 2 “2 32 “2353  - 


ROBERT  D.  raMIOTGQEflSLIHG#  Major,  UfiAF,  ESC 
Chief,  Analytical  Laboratory  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Sample  Analysis  Results  Reported  on  07-Jan-20I3 


USAE5AU/C3EHHL  ID  1120 026 4 
CmtPUg  Addreaa  0*1"  3 
7?  KDGS/SGPB 
5542  DUDLEY  BLVD 

MCCLELLAN  AFB  CA  95€S2-1G74 

IDHNTIFILATTOHr 

5aae  Sample  $  CSC 00 05  Serial  t 

Cate  Collected  10/25/2012  Received  10/20/2012  Cc^leted  12/20/2012 


AMhlK  -Vtrrii?  +/-  UactrtMitr  Lc  /  UDA 

EACOU  226  I $9EHW  4*6.72*62  pa  e  4 JIM; .  S .17*62  pc  e 


CCWOTTS 


RESULTS  ACCURATE  TO  Z  SIGNIFICANT  FIGURES. 
UHCERTANITY  AT  551  CQNFI DEUCY  LEVEL, 


If  you  have  any  question a  concerning  the  inf oimation  provided  above,  pleaae 
contact  the  ESCH *2ir*ice  Center  at  1-6 66 -232-2352 _ 


ROBERT  2.  5CEHXDT0CC53LJN&ii  Major,  U5AFr  ESC 

Chief,  Analytical  Lab-oratory  E  ran  oh 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Sample  Analysis  Results  Reported  on  07-J;m-2013 


USAFSAM/3HHEL  ID  1123 1'CBS 
I lutQME  Addr e  s  e  QI17  Z 

77  HBGS/SGRB 
5342  DUDLEY  BLVD 

MCOXLIAN  ATS  CA  & 5652-1074 

IMBlIICMXfli 

i;ff  Sarnie  *  CSC 0005  Serial  t 

Eat*  Collected  10 /2 ,5/2 0 12  Received  10/29/2012  Completed  12/20/2012 


Auhtts  Arinin* +f- Vac  tfiuity  lx  /  MDA 

JADJUU  re  !«£*«*■  7  SSE-0:  png  4  9  ilE-M  pa  I 


□cxubhts 


RESULTS  ACCURATE  TO  2  SIGHT  FI  CANT  IISURES. 
TJNCERTAN : TT  AT  95%  COHFIDEHCY  IS*  T 1 . 


If  you  have  any  questions  concerning  the  isfonutieb  provided  above,  please 
contact  the  E-SQK  Service  Center  at  1-058-232-2353* 


ROBERT  T-  3CHKI DTOOCSSLIKO ,  Ha^ or,  U3AF,  ESC 
Chief,  Analytical  Laboratory  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Sample  Analysis  Results  Reported  on  07-Jan-2O13 


UfjAPSALI/ DEUEL  ZC  1120 DCS c 
C  listener  nddiess  0117  Z 

77  MDOS/SCPB 
5  232  DUDLEY  ELVD 


MCCLELLAN  AFB  CA  &£e 52-10?^ 

IBHNTIFI CATION 

Base  1  ^il  ■  $  CSCGjD?  Serial  % 

Cate  Collected  10/21/2012  Received  1C/C£/2Q12  Completed  12/20/2012 


Analytes  Artmit  +/-  UhtertuurH  Lr  /  XJDA 

IADGLM  226  8111-01  v-4  29E-C2  pa5  41 IE-G2  847E^2  pa  a 


CM1HHTS 


RESULTS  ACCURATE  TC  C  SIGHIflCANT  F I  GORES, 
UMCERTWHTi  AT  r5*  CONFIDENCE  LEVEL, 


If  yeis  hi^e  up  quest  leas  concerning  the  information  provided  above,  please 
contact  the  E3Q2  Service  Center  at  1-6 53 “2 32 -2 2 52* 


ROBERT  J-  SCHKIDTCOESSLIHG,  Mai  or,  USAF,  E3C 
Chief,  Analytical  Laboratory  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


Sample  Analysis  Results  Reported  on  07-Jan-2013 


U5AT5  AM/' QBC  ZD  1 2  2  0  02  B  " 
Adaies?  0117  Z 

77  HDOS/3GPB 
5342  DUDLEY  BUD 


MCCLELLMff  AEB  CA  55€52-iD74 

IDENTIFICATION 

Ba:«  3arrsle  S  C3IG33E  Serial  ? 

Date  C&IIected  10/25/2012  Received  10/Z9/2012  evicted  12/20/2012 


Auto*'-  .Aclrnly  V-  UDcerCuurv  Lc  /  MDA 

KADQUd  m  1 J  11*00  *>  3.711  -Q2  pd  f  5  WE-03  1 7  CT^3  po  s 


CMHNT5 


RESULTS  ACCURATE  TO  2  3IGNIFICWIT  FIGURES - 

dwcektahity  at  §s%  confiimcy  level. 


I£  you  have  any  auts-siona  ror.MEr.ing  the  ir.fonutior.  provided  above ,  please 
ror.tact  the  ESCH  Service  Center  at  2-0 E8-232- 2353 . 


ROBERT  0-  3CHKI3TG0E35LII3G,  Maloti  US  AT.  ESC 
Chief,  Analytical  Laboratory  Branch 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


ATTACHMENT  4 


INSTRUMENT  CALIBRATION  SHEETS 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  jAFMC) 
OCCUPATIONAL  ENVIRONMENTAL  HEALTHi'RADIATION  HEALTH  (DEHH} 
WHIG H T -PATTERSON  AFB  OHIO 
CBR  TIFICA  TB  OF  CA  LIBRA  TION 


lyifg.  J-u^lum  Model  222i  StffrJE  Q  L,  indgxfl  fj  ^  *1333  Dele^?Wt£tI 

Mrg.  U  ill  j  ^  Made!  O  Sgnai  A  fjfl  ^7  fe  fa  f  Index  #  [  Q&  kl  Gal.  Dug  Pate:  j  I 2 


TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
Nl  ST  Traceable  C  bsck  &b«F£jbs  Refa-rene#  4nstf  umenbt 

Jgoiqpp  Swfaf  a  Cwt  Date  CPM  Mtg.  Mexto!  SaaaJP  Ca1  Cuftgg.'g 

Ce-137  RP3Q67  1  m^Q4  2,454,000  Ludigm  5WM .  102351  5  Feb  2012’ 


Ktois  jrtJYKBt  CnabiA  aid  wsi  tqiiipimjii  mad  « LUttrtfc  t>  ;Ik  Nn*Htd  li.^mnc  of  FkNueIoej.  to  Ik  raknH  ilkwrd  by  iftr 

IlLal^.vidilj-rlHrl  |I:'i = 1 1 1 1 n^y 

:ra^|l*rp-  a  HTlr^a.np^l  Ck  fTjwem  Se*Md  [^R*=fr  Ck.  Ch. 

fyl^g  C*  rTlqwtfMmCA  irfrig  Pme  cl  rfie  rt  Op. 

A&  FflU1^  HV  Wi  yoc  Temperature  "7t3,  7  ‘F  RdSIrvt  Humidify  §S 

FjnglVdl  Setfjftfl  VPO  ThreshokJ  ILLQ)  )&  mV  Window  (ULD)  ^0  rTV  Window  width  jft  mV 


HV  Readout  (2  points)  ReFcronDC.  SCO  V  Rsigrence;  lOQU  V 

mat  Readout  <L  D  V  ±  m  l**L  flendout.  J  ^  2<& 


RANGE 

REFERENCE 

■AS  FOUND T 

CORRECTED 

MULTIPLIER 

CAL.  POINT 

READING 

reading 

x  1000 

4D0  CRM 

^Cb.OCO 

CPM 

Vdo.cdoc™ 

x  1000 

100  CPM 

f  0  P.O  £>£' 

CPM 

iU£>,  to£t  CPM 

x  100 

400  CPM 

...  4  o,c-fC 

CPM 

‘iC.PCO  CFWI 

X  100 

100  CPM 

( |,  , &£?£> 

CPM 

CPM 

X  10 

40H  CPM 

If.  u  O  D 

CPM 

•t|  CPM 

X  10 

ion  cfM 

I.  OOP 

CPM 

l,£Qt>  PPW 

x  1 

400  CPM 

■fjip 

CPM 

tpw 

X  1 

100  CPM 

iCC, 

CPM 

1  &Q  CPM 

1  .vig  Seal  ^ 

?m  cpm 

9-t't1 

CPM 

. J  C-  O  CPM 

DIGITAL  SCALER  READOUT 

CAL.  REF  POINT _  AS  FOUND  REAPING  CORRECTED  READING 

4Q.DP0  CPM  3-Lfr%L  CPM  CFM~ 

'UNMITTAIWTY  WITHIN  ±  1CH4  CORRECTION  FACTOR  WITHIN  ±  20% 

COMMENTS:  Calibrafan  rnl®rv*l  -  f  year  /Xt" 

CS-&1  iefi£>c>  C-PH/mc,  Jn*  e  h" 

_  _ Fmccdura  I  AuHinrttr  -  I  ITtfZIZlOfflKI 

Calibrated  By  _  y  o  ir>  JV*^  DQtfi  i^3  t  i 

Rev^wed  tfrr  /  tw-tS  fV/Y.A  Date-  L7)1 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFIUC) 
OCCUPATIONAL  ENVIRON  MENTAL  HEALTH  (RADIATION  HEALTH  {Cm  H) 
WRIQHT-PATTERSGN  APB  OHIO 
CERTIFICATE  OF  CALIBRATION 


SaU4 


'Cal.  Due  Da:e;  &3H±j_±2_ 


TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
N|$TTiiat&fcMfc  CNjck  tkHirees  Reference  fertaUfurriMtls 

fsoiape  SfriVaTfl  fifrl  Q*f»  PFV  Ss/mJ  P  C&,  PmA  Pvtv 

Cs-1S7  RP^tS67  1,454, ton  LLijlurn  WM  101951  b  Feb  2012 


UrtcUrilKrtl  M;:idii1C.f  if  111  Till  I  u&$  Irr  Mp|i^rfT5|  ImWjUT  of  SU*4«4£  Ud  I  Ill-  llH  4SK#.  Olt-WCJ  by  |||c 

haiiUj^  i'-iIiUnl-oi:  iVilliiSi 


NaJ  DETECTOR  HIGH  VOLTAGE  OPTIMIZATION 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


htotSpot  FH3LER  Text  File  OutOUT 
Hotshot  FIDLER  Calibration  Informal*  or 


Report  DfitE 
Ca  lib  rati  on  Data 
TAruet  Mi  st 
RAdl  Onuilida 
Detector  Barcode  Number 
Rater  Barcode  Number 
Detector  Manufacturer 
Detector  Model  huaher 
Dexcctor  Serial  Hunter 
Merer  Manufacturer 
SHeter  Model  dumber 
Merer  Serial  h|«ber 


Nov  23  2f¥il  ft?; 07  am 
23  NOV.  2011 

■ocher  nuclide  check  Source 

CS-L37 

1001^-- 

LUd  uln 

FHZ7&614 

indium 

2221 

215606 


Check  Source  1,0,  : 
Calibration  I5;st  p  - 
Calibrated  by  : 
check  Source  Activity  <uci) ; 
check  source  17-kev  Self  ; 


KJP  3667 
23  kov,  2011 
Stu  HUtdiinson 
1,  100E+M 
1.000E+M 


Sample  Cwintlnif  Tiffce  OiniJtes)  ]  L.OOGE-eOO 
Detector  Height  lot)  -  3-OME+fti 


CS"13/  binder#  information’ 

Background  Cce»)  :  4,669 

Areal  Limit  of  Sensixiviry  CuCi/m?)  r  g.9E-0Z 
Boint  Li  nit  of  Sensitivity  fuel)  :  1 .  Mi- -31 

K-factur  02]  3,0? 


Grimml-ino  Eial-a  ffiniivil'O  ■ 

0  cm;  BOO 
2Q-c»:  /L79 

W-cm:  GOBI 
60-or :  ‘>46& 

fiO-cm ;  £167 

100- ct  :  BOG'i 
instrunajTt  Type  :  other 
Window  Option : Only  DO  kev 
Units:  Classic. 

This  is  ^  actual  2  \2  calibration  and  the  values  are  typical  of  2  x2 
CEMifipurations, 

Deiector  calibration  faults 


*lQ|*W  i^fatjpaTion: 

.pEtfrctorEffrci e^cy 
Detector  Areal  lqs 
cs-137  Detector  Point  lds 
CS-137  Detector  Background  Hate  fcpm)  ;  4 , 669 

C5-137  Detector  Check  Source  Hate  (qwi}  :  3,^51 

CS-^57  Detector  K- Factor  Cm2)  2.Q7 

CS-137  Detector  K- Factor  sdt*v  £$0  7.5 

Cs  )  3 7  £  ff ;  4500  C  &  h' 


Olti) 


1  rt>E“Dl 


CS-1J7 

WfB 


Rage  I 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


fW  H  A  ‘i 


v&e 

£5-117  CFM 

DU  Slug 

Ludlum  2221 

SN 318606 

Indium  44-10 

SN  2Jbbl4 

7  SO 

7334 

7417 

mo 

*969 

10456 

H50 

11523 

13713 

300 

12240 

16030 

950 

Ii?7l 

13859 

1000 

12351 

17336 

1050 

13560 

17»35 

1100 

13500 

17S15 

1150 

13697 

17S16 

1200 

13bE4 

177E4 

1250 

BBOa 

17946 

1300 

13960 

13133 

1350 

17910 

13023 

1400 

1&15G 

1450 

19730 

1500 

1550 

lb  DC 

■  ■  i-crwi 

d 

1  20000  - 

1 

I 

— «  L5M0 

j  uooao 

/ 

■  rPM 

-LN23SCPM 

/ 

* 

—  Vottag* 

1  5D0Q 

1 

—  0 

-j  1 

1 _ 

- 1 - 1 - 1 — 

Q  P/ID 

—i — i - 1 — 

906  1006 

t — 

fiiEo  ■ 

- 1 - 1 - 1 - 1 - 1 - 1 - 1 - r 

1200  1300  1400  1500 

— i - 1 

1400 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


\  {^r  i 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
OCCUPATI014AL  ENVIRONMENTAL  HEALTHfiftADlATlON  HEALTH  i&EHU\ 
WRISHT-PATTERSON  AFB  OHIO 
CERTIFICATE  OF  CALIBRA  TION 


Wig.  Ludlmn  Mcdd  2221 _  Sriiri  *  1  r>^>:  P  4  \  X  S  Dal l| 

Mfg.  ^  M-sdal  ^L|.  SenalSfW:  3-7^0  rC  'relax  *  Cal.  Du  a  Dale: 

TEST,  MEASUREMENT  AND  DIAGNOSTIC  EQUIPMENT 
NIST  Tratota  bit  Chech  -SftUtttfi  RfiTa  Ti  lice  InBtmim&ntB 

isotope  SBftsf  #  iftto  PPM  m  wqq^.i  -sej-ijh1  k  c»r  Due  Date 

Cb-HT  RFM67  1  Not  04  2,414, MP  ludlum  fiQQ-1  1029S1 _ B  F»b  3012 


Msmereni  burduds  Jirf  Icn  efuipvKm  ijsid  trawiNV  lu  4ir  hUH'.^dl  insrfcJv  i.i(  ^niw-U  mi  Tntaokiyi  hi  ilw  M'luii  ■Jk^nl  >y  the 

jn'ililii.-jh  Liiliti  iiSkii  Iu'lLj.-- 


Ct  [T^MKlunMlOifT]} 


EEN'-J 


Ef» 


|k*1x 


|  Ck  [^DfidropJsrn  Ci.  fjjQpJS  R«p.  Ck  [  ^jwm J j#  Op. 

Ab  Found  HV  ^  3  VDC  Tampara*^  7-5  j  3p  Relgb^t  I  lumflfr  2T  V  4  % 

Frtaivyt  Sri  fXSft  VDCTrreahPM  (LLDj  jj^_mVWirclcw(ULD}^£^mV  Window  wdti  (  mV 


HV  Readout  [2  pointy  Reference  500  V  RrifcrflrtM  1000  V 

Inst  Readout  ^  L~]  *7  V  ±  2%  Inti.  Readout  IqgV  V  +2% 


RANGE 

MULTIPLIER 

REFERENCE 
CAL  POINT 

"AS  FOUND" 
READING 

CORRECTED 

READING 

x  10QD 

4 DC'  CFM 

4  CA  rr.  (:■ 

CPM 

x  100Q 

100  CPM 

CPM 

t&O.t'ZO 

CPM 

x  1DD 

4 DO  CPM 

CPM 

Ho.t  on 

CPM 

x  100 

1QD  CPM 

Jt'.Urt' 

CPM 

|  ACcD 

CPM 

x  10 

^00  CPM 

hr  PC £> 

CPM 

CFM 

X  10 

100  CPM 

LOW 

CPM 

1  l-D'O 

CPM 

y,  1 

400  CPM 

H  Li  - 

CPM 

_ 

CPM 

x  1 

100  CPM 

m 

CPM 

lt>c 

CPM 

Log  Sc  a  Be 

200  CPM 

LLJ 

CPM 

Litf 

CPM 

DIGITAL  SCALER  READOUT 


CAL  REF.  POINT _ AS  FOUND  READING _  CORRECTED  REAPING 

4&.OOPCPM  CPM  CPM 

'UNCERTAINTY  WITHIN  1 10%  CORRECTION  FACTOR  WITHIN  *  IOT1 


COMMENTS:  C alfcrafon  Interval  =  1  year  Uas“Window^r  ' 

CSA2>~)  42  Ct ZrfDC  C.i'M/fti/*1  P  lj" 

rtrTrTwTi^,  PriH^lHtal  AwtlmrUv -lrFtflMtfllMHt 


Calibrated  Gy.. 
Raviswed  By . 


W\  i 


n?ibt  ^  ■S  /V  p  te  l-  1 1 
Dale  "  j  ■. 1  A1:  •■■■  // 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


DEPARTMENT  OF  THE  AIR  FORCE 
USAF  SCHOOL  OF  AEROSPACE  MEDICINE  (AFMC) 
OCCUPATIONAL  ENVIRONMENTAL  HE ALTH'R AVIATION  HEALTH  lOEHHj 
WRIGHT-PATTERSON  AF8  OHIO 
CERTIFICATE  OF  CALIBRATION 


Meter 

fctodel 

Serial  *  ?J  }  5  3 

nasiaStfiJ  J| 

indent  *  Cal  Di»  Dele-  AS  (It.'  11 

TEST,  MEASUREMENT  AtiB  DIAGNOSTIC  EQUIPMENT 

HIST  Traceable  Cheek  Saufees 

Rttertnc*  InTlnirronte 

San's1  #  Cert.  Date 

qpm  m. 

iWotfe.1  Sena1  ft 

C9f  Due  Me 

C&-11?  RRM*?  1  Nov  04 

2,454,000  Ludlurn 

500-1  102951 

a  Fnb  501Z 

Msriuuinl  ^  Jr.-Ju-lh  ad  Lnl  c-vii[«nrnl  jvnl  a 

h^lilife'rcsKtnlion  l'tc=  *la. 


inihirSpiHB^  uHwsndvds  ir-d  Icdirolrcy  id  c^icni  aJk-'-vt-i  cht 


>■1  DETECTOR  III  Oil  VOLTAOfc (JKTIMI 7-ATION 


Reviewed Sv. 


Date 


,  jMkil 
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Distribution  A:  Approved  for  public  release;  distribution  is  unlimited.  Case  Number:  88ABW-2013-1395,  25  Mar  2013 


JV  3  /  v 


H&lSfMlt  PIETER  Test  File  Outpifll 
WDtSDDt  F  IDLER  call  Elation  tnfo  "manor 


Report  Dare 
Cali  bran  ore  Sate 
Target  i fix 
HartiflriucH  de 
Detector  Barcode  Wunftier 
Meter  Barcode'  Number 
Detector  Manufacturer 
oct^etDr-  mater 

detector  Serial  Number 
Meter  Manirfactu  rer 
Meter  M&de'l  Hunter 
Met^r  Serial  Hurvther 


Nnv  23  2QL1  l.V-XZ  rn 
n  N3V.  2QII 

Duller  Nuclide  Check  Source 

Cs-137 

MOS&Z 

n4i?5 

L  udl urn 

<4-10 

PR27&515 

L  UEllurn 


?Z2L 

731&3 


Check  Source  I.D.  ; 

calibration  Date  : 

Cal  lb  rated  by  : 

Check  Source  Activity  (uCi ) : 

Check  Source  17- keY  Self  r 

Sample  C*urttii*g  TW.  {minutes) 
Detector  Height  ("cii)  ; 


IIP  3057 

Nov,  2011 
Stu  Hutchinson 
1 . lODE+OO 
I.000£+D0 

:  I.OCUE-KKI 
3 . GOQE+Ol 


Cs-l37  hrindo*  information: 

SactgTound  {cpiO  ;  4r53? 

Arrjl  Lfoit  of  Sensitivity  (u£tAp2)  :  1  lE-Ol 

Point  ti Bit  &K  3*njitiyfty  fuCO  E  9-3E-K 

ji-facior  Cm2}  0,S4 

Counting  Data  {counts}: 

0-cmr 

ZO-em:  7135 
4(1- cm:  fibZ.i 
00- cm:  5393 
GO- cm:  5067 
ItlO-trt:  4747 

Instrument  Type  : Other 
Window  Option: Only  60  keV 
witijcn  attic 

mis  Is  Actual  2  *2  calibration  and  thE  values  are  typical  of  *o&t  2  x2 
conff durations . 


Detector  calibration  Results 
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ATTACHMENT  5 


RADIATION  METER  QC  LOG 


Radiation  Meter  QC  Log 
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